A METABOLIC-LIKE CYCLE FOR SYNTHETIC APPLICATIONS by Tessaro, Davide et al.
A METABOLIC-LIKE CYCLE FOR SYNTHETIC 
APPLICATIONS
D. Tessaro,a,c P. D’Arrigo,a,c A. Fiorati,a L. Piubelli,b,c L. Pollegioni,b,c S. Servi.c
a) Department of Chemistry, Materials, and Chemical Engineering “G. Natta” – POLITECNICO DI MILANO – Milano (Italy)
b) Department of Biotechnology and Life Sciences – UNIVERSITÀ DEGLI STUDI DELL’INSUBRIA – Varese (Italy)
c) The Protein Factory, Inter-university Center for Protein Biotechnology – Milano (Italy)
Contacts: davide.tessaro@polimi.it
The enzymes:
• AspB from Bacillus sp. YM55‐14
• L‐AspO from Sulfolobus tokodaii5
• Catalase from Corynebacterium glutamicum
• L‐MDH from bovine heart











































After adding all the enzymes into the system, the 
cycle is closed: a stationary state is eventually
reached, where the system undergoes a 
continuous counterclockwise rotation, and 
becomes in practical terms a multienzymatic
complex carrying out the oxidation of formate to 
CO2 by means of atmospheric dioxygen.
In other words, this new, artificial system mimicks





























species are continuously interconverted. The cycle stops The cycle works
